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Evaluating photovoltaic accommodation ability for the Shandong power system based on
sequential operation simulation

TIAN Xin', ZHANG Jian?, LI Xueliang', ZHAO Long', ZENG Jun', ZHANG Ning®
(1. Economic and Technological Research Institute, State Grid Shandong Electric Power Company, Jinan 250001, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: China's renewable energy continues to develop rapidly with increasing installed power generation capacity,
with solar photovoltaic (PV) power becoming the main source of newly installed capacity. With the rapid growth of PV
power generation, the problem of PV curtailment caused by various constraints is prominent, hindering the sustainable
development of the PV industry. It is urgent to study the PV accommodation ability under large-scale photovoltaic power
integration to guide the planning and allocation of PV power generation. This paper proposes an evaluation method of PV
power generation accommodation based on sequential operation simulation. With PV power output sequence
reconstruction technology, power system detailed network topology, and transmission constraints modeling technique, the
PV accommodation ability of the power system can be quantitatively evaluated under the background of high proportion
PV power generation integrated to the power system. Taking the planned power grid of Shandong Province in 2025 as an
example, the PV accommodation ability is evaluated with the proposed method. The results show that when the installed
PV power capacity expands to twice the planned installed capacity, the curtailment of PV power generation will remain at
a reasonable level.
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characteristics based on sequential operation simulation
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in Shandong Province in 2025

3.2 FMFEITIRMEG RS

BT FIR S ANMEARTTE, 4304 GOPT #ff
P IS AT BRI L AR L 2025 AEA4E RS0
BATHATIERL, 19 228 /IN [PPRS A AL AL S S

AR 6 A H—F 6 H 24 H—6 H 30 H)
il AR T Fe b SRR HLAL I I s AT 25 Lt
AR #T, ikl 8 .

HEARFETTRET, SRBPAL 1T 45 R A7
R, BRXAMERESEZE L RS,
AR K HL R R LS LG A3 PR AN [R] e 508 1 kL
PRAURHS K E RE R BN RS T IRE . BB
AR R XL REATL LU A8 R T, G A B 2 18
FHDY 5 e 7 K R ) R LA ], RHBR & FL Al K
B HNALIBIT R A T —

— T — A, — — i

— — A ——

Tl MW

4 Jh',- & %‘«h ‘*’x %" %D,

(a) FEHETT G R IUPLALIN Fria T &5 2R



M g%, 55 BTN s T B L AR B G AR R I AN RE ) TEAG -39 -

20255126 1124 F1=6 11 301 # 32 84 HL s {7 0 M

— i I — b, — — 0

ah i itk — — L —

R I
W

P - A -

(b) MO 150 J7 G2 B PLALIN 3218 AT 45 2R
202576 1) 24 [1=6 1] 30E] 3 33 90 WL 30 0 {0 96 1
— aadrf g — N, — — i1

o EAYS — - L ——

i

(c) At 200 J5 5 FAIHLALIN FFIs AT 45 1

202546 1124 F—6 FI 30 &% 25 M HLHE G 100 0 B e
— bk [ W — R o, — —

anoty iR — — A —

D P P P B B P B P B P B P B P P
wh i

(d) Y6AR 200 T7 G SRBUPLALIN 2 I8 AT &5 2R
202556 I 24 L= 671 3011 3682 R iU -t W e
— Y e [ & — AR, — —

i L1 — — L ——

& |

7 MW
o %Y Ny

L A I R
] fa]

(e) AU 200 J5 & & R BIHLALIN FPis AT 45 0L
El 8 FRIAFRPBRLEBNAMFFZITER
Fig. 8 Time-sequential operation results of different types of

units in different schemes

ENCIRE R E EaiolipEa e eat S il S EY)
PR, WTLUE ARG %R 5 R0 4 AR 2
S MTFXCKU, B 25 H. 26 HAN, 4 s
KIFE NI G AR R B 5, Herp 38 XU B KB A
KUHL 200 7&K 24 H 11 8] 2 664.5 MW, (5%
BOXCE AT 318 15.02%. 37 JRCEE 10389 i 32 252
AT M, AR LA T 37 M5
BolNe STFFOEKUG, 24 H. 26 HFECIG 8 B
2, 25 H\ 29 HEAREAFIGCHE, 76011
FAE A KOG 200 7R 24 H 11 B 1 133.7 MW,

I BOGAR AT I I 5.96%. FEOGHL ) HIAe
T ERZCAR A BN, SEIRA LR
ORI AR 2 S OU R, SR REAN L T
Fofh )y 5 5, AR 7806 Ha i LE 1294 3%,
HE S PR N

——FRE A MAEIORE e MEINTE  —— RRNOHE  —e— MENOTE

% %

LS T
3 4 +
% B %

P

T T o R R R e e e Y
i

(a) %75 SEFT AU B S50

——BEAE - MELOHE —a—MENOHE ——RII0GE —e— RIS
&+
5
&
L &
z
13
K4
&
A r\
A i d
+F
i ak it
_ A 4 . 2

LR @wc&«?«?*@v‘é‘?@*~~sf~:—r;vw@

(b) # TR FI AL 45
E9THH§T#H#tMHFEM%%
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abandoning under different schemes
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R RIE 200%FE LA 5T I 3.40%;  KUHL L
200% 75 &, SARBN S FEAE T R —3, 76l
H0.24%, HIFEUMETTERM 0.05% T, B X
TN CARF AR WG 200%HHL T LT
FEGCELBIA L T 61K 200%%E WL T &= R, F6 Hul i
2.28%3E N4 3.40%, wI UL, BEAEGAR A B2 Y
s KSR IR 0 X1 XS,
Fr ML 5 IR LA R AR A A — 3, WU
BENUY K, FE LBl T s etk 200%
BT RHIMETT N F RIS, 433N
1.08%H11 0.83%; XUHH 200%BEH1 7 & F 35 K 451t
KOt 200%FEHLLLE1 T 57 R B ZE A K, 45 )
H 6.03%F1 7.20%.
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XF R Al A BRI T (K T) R 58, mI
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AN, A AR REUR IR 9B 2 21 2 R
ITBIZT o AR SO KB AR A LR A A T R
JCIRA I ANRE T IEAT WP, Sl TR yis
IR AR A T AN R T i Tk . FIHIE REK
FUBEH] P2 BE U N 1 ) R GE I e as AT By
%, A A ] A BRI AN I S A A9

SEACRWIE RPNV T, eI ST R A&
PVERIN, FRABLER, 2R R LA
PREBPRIBNLA 2 £5 0, FEGEBIZ0h 2.8%, 1)
ROFFAES HACT. XN T RIEERIH AN S, K
HL BRI O 0 TG BB 18 T £ 52 0 v 1D
DN LT IREEPN I AU

B 3% A

RAM WEESRSHARE
Table A1 Typical values of meteorological parameters

in Shandong Province

BIANFRSATIA ST o] P AR RRIR N 7 s, MR AT BB ZHH
5 Hh T P R R R i i WA i S C 02994
BLILIZRAT i, o oA SRR e B F e R 2 e ifﬁiﬁﬁfﬁiﬁ o
GURETIHEAT T SAEST, 456 LA IR R HURR R o
ML A R, B ST T AR RO G AR R KA RS p 1030 3
FHLIFEMI AT, AR BRI A i 00 KA RS g 11515
T A2 LFEEAZAXHIEBSHMXSLR DMIE
Table A2 Geographical parameters and distribution probability of weather type in each photovoltaic
power generation zone in Shandong Province
MK B ) Stk Bl KA1 KA 2 KA 3 RAKR 4
%% Giles R AR MEZ(HF) WMEE = %) MEEWT. W ) R AR
i) 117 36 149 30 0.57 0.26 0.14 0.03
H 120 36 6 34 0.56 0.28 0.13 0.03
i 118 37 38 32 0.56 0.26 0.13 0.05
A 118 35 89 30 0.51 0.28 0.14 0.07
KRE 118 37 3 33 0.61 0.25 0.13 0.01
& 121 38 4 35 0.59 0.28 0.12 0.01
i 119 37 31 30 0.57 0.26 0.13 0.04
o 117 35 39 30 0.53 0.27 0.12 0.08
R 117 36 167 30 0.57 0.26 0.14 0.03
Jiaiss 122 38 22 30 0.58 0.28 0.13 0.01
H 119 35 37 30 0.56 0.28 0.13 0.03
M 118 37 9 33 0.61 0.25 0.12 0.02
JJH 116 37 23 33 0.57 0.25 0.12 0.06
Tk 116 36 37 30 0.55 0.26 0.13 0.06
T 118 35 68 30 0.54 0.27 0.12 0.07
T 115 35 54 30 0.54 0.27 0.12 0.07
e 117 36 197 33 0.55 0.26 0.14 0.05
A3 UEERABILBEBRARSE S 3CHk

Table A3 Typical technical parameters of photovoltaic

power plants in Shandong Province
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